9837 BWHryuvesAVIRERABEGETF-F—N—XA2AVWIEBREICIBIT2
HHYER - ERIN O 5 F B ORE

H;bﬁfﬂﬁbu% A3 R (KRKFEAZEE EERA REHRANE
l_HJI R DRBOREREE BEEEFLRE JRIE NI REEE)
KABE 2330 DRBOREE MR L v & —)

< AL ) ERAEECD S 5 VIZHEEAEIMCD) % microdissection £IZ & 1) &9
18cm B & UF 20cm HLEE L mRNA Z i L7z KA S DEE - [ 1L/Berg 1£I2 & ) cDNA3'
WO library VRO, KIBHIC transform L72, fF5MN 7227 O—2 % 1000 & A\ id 2000
7 ~ % 512 L DNA EFZ FE L7z B CEFIO LD A H 2 58 E £ 7
FREDFEIC L VSN Ty R—A L L2 ¥ 2—% — T subtraction %477
CkfifPTKiﬁ%ﬁtfwéﬁﬁ¥ﬁ%ﬁﬁttoW\ZO®7U—‘GM%I&
GS4059 12DWT /) —HF VR B L in situ N4 7 FA X -2 3 VI ) BRI
BERN LRI BRMRAIE I BI A RBEMRE LT, @R/ u—=V 712X 1) GS4001
I¥ aspartic proteinase DF LV 7 7 I —TH HF, GS4059 (ERADB(EFTH 5 FIW
Sk otz F 7 PTRIEELETF 7 — 7 N —AH|I7 7 A uroguanylinUG) % & it L insitu
INATYF 4= 3 ViEIC L ) BRSO RIS LI CORIM AR L7,
HE&?@%E%iU%M~bH%N&HkK@Wﬂ%ﬁﬁbfwét%K%ﬂTW5o
Fa 7 2BEEAKICBWTERICBIT S UG mRNA BHITARICHFEINLVHET
L L WE, Al NaCl BRICBWTIEE - BETOR mRNA FBEAIZE(LL 2 WE
Do ST, JEEMB L UEBREICBITARERT in siu A TV T A - 3 Vi
WX ORRET L7z BEE14 - 16 - 18 Eftiﬂ%‘“ﬁ“(“@?ﬁiw UGmRNA RO IHE
WCEo T, MAERK] 4 HEL Y BELEHEFESH L Z LERALPITLI, HAEER
D= ALEE T Na handling ﬁ‘%ﬁiﬁ@’@%%%fﬁﬂ%hfﬁ N ABILFIEEREIC BT
BRSO BB T 200 b L, /2, IMCD BRELFT—FN—A%
ML 16 0 0FEEL LOBETFREREMR L. $72. IMCD TROEHENSG VEIR
FltoBcrystallin ThHHI & ZRM L7z, INHOMENIL Y, BIRMEICBIT 28EET
KT — 7 N— ADOBEIBREE OB EH TH 5 FIVRENT,
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9837 BEATUVEIAVIBREETT -5 —N-XeAVIERICBITS
HPE - FIRIN O 53T RHE OBREY

BERRE A% B KRKEAZE B mRiames)
e (L R RPN PN A T U A e
FOAR 285 RO MIMEART 2 4 > 5 —)

1. WFrgEEH B

BRI EEADONMERE L M T 2DICEELZBE 2 LT b, HE 4 R EFRAYIKAE I
Ut L TNaClz 13 Lo %  OBEE LK EHEMD 5 VIETRINT 5, ADERKIZ#10075 O
F7OYENEREINTEY) ZEL 70 VIIEEOEVIZL ), W 22DET A MIC
DIToNb, TNENDOA 7OV L7 A2 MEIB A, BFEYLEREEZE L XL B E
e L TETICEVTWS,, COMRERO L=~ 7 2RISR 70027 AL M
5631 ¥ A house-keepingBIETHEE & B, A 70 vt/ Ay NERW L BIETFHORE -
FAEHIZED L8 NTWE EEZLNS, KFRIZBWTKAIZ]  BHO&+7 0
YERTAVMIFER LTV A BLETHOT— I N—=2%HET LI, 2 boMEIC
BOWTBESNLEAROBIEFTF— I N—ABREABT AT LICED, Ex 700 &
T AV MEERNZELEFERE - BT L. BIRICBITANaClZIE Lo & § G0
HEVTRINOEELHSNIT A EZHBE LTV,

2. WF9E i

KERFMIBERTFEL > 5 —DRARS DS, SHAE - HIH D 5 mRNA % HliH cDNA %

GHRE BETIAI NI F =270V 7 LIy Ty 7T v 7 L721000 7
O — Y ODNARCHI Z FE L. LRI B 2 BT RERE F— s "= 21t 5 HiE %
FZE L7z [1]1[2] o PCREDBREEZCTERHEDNAY 70—V 7T HHEIZE D, 10007
0 — 2281 ZDNARHI O IR IImRNAFS IHEZ K45 L Z 2 5, &A1
B EEN 2 BEFRARICETAERLFEARICE LN L, L 1ZT Y ARPADOTE 4
Dlsgs. MBI 2 HEBEEFORER CERBEEOFERT — 5 N—AZHE LD D
B, BII—THABAORRBETHERERBEL VD, YIABRATOY - £ 72
FmRNA L ) 185N 72cDNARRHI 2 T ¥ a — ¥ — LTI oER 1 B 2 5B &8T5
W7 — S N— AT A EICEVEEICT TS 72 a3 v %472 ENWEETH S,
TAE~A 70542723 NEICE D ERERFET T 7 ATEMRMAES L UHE
SEE T TNTNH18em L #920emED, REIZL Y RIT 2475 720 F 720 ERLENT:
FEHBIEFAEIRT — & <X — R (expression profile) % fi#l ik - MIBIZ BT 5 FAEED 7 — & X —
A LWL, AR E expression profile |2 D & 588 b N7 BIZF # BHFE L7z, [FiE
EFHEEZHEH 70— =27 L, mRNAZH % Northern blotiE: & %\ din situy 4 7Y 5 4
YA arEck hRE L7,
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3. BF7efE R

3.1 U AEEBEERMRMERREERT 7T — 7 N — XA DS L BT

< AEEBEMIRMERIRE(ZTF 7 — & X — A (expression profile of proximal tubule) &
WL, CATEHDETTFORREMR L7z, H1967 0 — Y ZEEHOBIEZF TR D I3
T TOEZ ARMDEIET ThH o720 MEHIRORED T —F N—AL K LI v Ea—
y—HT7 57T a rETVWEMRAEICS CERL TV 2&EFREZREE L2, 30
PEF— 4 R=Z2ICHB L2 EEFICOWTCEMRMEBEICRIB L TWALEEDLWEIZ 2
4 FEHE DBIETF % 78 9 (Table 1) 48 D& 1% 122 W T Northern f#HT % 4T > expression
profile £, IR IRAIEIC DAFERAN L (MR SN/BIZFIX/ —¥ > 70y MiZBnT

DEMICE WP D bNA T L ZHEEL 720 GS4001 £ GS4059DFHER ZFig. 11TR T,
FNZENGS4001 1M, BRIZGS405913 FFIRIZ 55\ FE3R 2 520 % b DD LTI FEIR A
BRohsd 3]

3.1.1  GS40010 7 0 — =2 7 L fR#r

GS4001cDNADEE 7 U —= ¥ 7 % {T\WDNARLH % [F58 L 720 GS40011d3K AL iRAME 4%
By L= v SO aspartic proteinase DEIEF7 7 IV —ThHEVPHL N E 2 o7z
(Fig. 2)o GS4001DBEMRIZ BT HinsiuNA 7)) ¥4 =2 3 ¥ DFERZFig. 3AIIR T,
B REER 2 IS L CE BT THEWER ROz, 7T—F 2R L T2 0»him
PR TIOERRAE IS L2y Ve R L T b,

3.1.2 GS4001D 7 10— =¥ 7 LR

GS4059 cDNAD &R 7 O ==V 7 %47\3007 X /% I3 — F§ HEH & ke L 72,
GenBank®% D BIEF 7 — ¥ N — R I3 LEASTAMNT 24T o 72 2SHEED & 5 BInF1E R
WHET RN DBEEFTH o720 GS4059DENEIZB T BinsitunNg 7)) ¥4 -3 »
DFER % Fig. 3CIITR T o RELRFIIEREEBIIEHR D bz,

m& GM%8mwmm%mmm® SERLRAE COFRIAB L O£ DT
BB TEICRHALGMPE AL TE TONCIOHEE ZFRAE L TwbeEx bR

’C\/‘% M0 ST ) Y ASER R TR B L TV A B4 T AR M expression profile 7
(GS4063)IZ M L7z [4]0 insitunNA TV FA ¥ = a VEICL ) BRMEREBLE L
7o T PR B\ SR A FERE L7 (Fig. 4)o ABRIRIC BT 23 HUIFRD 72 5o 72(data not
shown)o ABILF1L 7 2 BERIAKIC L D BIRICB W TAHB LRRFELROLD, KHE
WCBWTREBREICELZRO 27 o 72(Fig. 5AB)0 72, NaCIEW2ToTHE - B
BB WCFEEEFORREIIEDS 22572 (Fig. 5C,D)o GS4068 (mouse uroguanylin)
DFERZJREIZB W TinsiuN( 7 F4E€—-2 3 VB X UNorthernb lotiFEIZ X ) 4
HL7o FOMKE, UTOZ EDHS ML %o 72(Fig. 6 A, B)o

- mouse uroguanylin & 54 1 6 BIZIZHE THEBR LR OLURZ, BAEILWS T TRk
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Thotze =N BEMER TORBRIIGE IS LD THH <, HABERP)IZB VT
IR % D b D HTH o 72(Fig. 6A)o |

- HAEH, BB Suroguanylin mMRNAFIRIIPI4E L DV HEAICFESN LI L P
B & 72» & 72 o 72 (Fig. 6B)o

3.2 YU ALEEHMEESEIMCD)IIB T AFBREEF T — & N— ADHEE

< A & ) MR ESE & ERIEMEET TH20cmEX LmRNA K M i, ko )5
HEIZ X ) EF20007 B — > ODNARCS % ke L IMCDFE HEEF7 — ¥ X — X (expression
profile) @ 5L L 720 #91 6 0 O DBEEFRBZ MR L. MCDIZBW TR bHEH =
0)%’7\/‘iﬁfﬁ?&iaB-crystallin’C“%6$%Eﬁ LATLTZ (%2) [51.

4, ZE .

XA 0T AYs v a EIZE) T AEFEBEEMIRME B L U EESE ¥ EKIE
8% T ICUNEE LmRNA Z Bl f:, B F 77— RX—AEZHEL, BMNRMAEIZBWT
CACTES D BIETF % T HEESEIT BV TI600HL L0 BIZFRB MR Lz, T
PR A& expression profile @ B D Hl#k 12 51T 5 [F Bk Dprofiles & B L . EAIRMEIZL D %
(L TV B BIEFRHEZRIE L7zo GS400113E LR BB IZFE3] % 386D 5 aspartic
proteinase T 5 Z L DAL L 2 o720 B2 ICART L) ICREBEFIEILV=VH 50T
cathepsin D& A% % 52 O BRI 31T B PERERAT OAE R DR 72N B o GS40591L A TR Bl
il 1 ZB W T HFASTARRT CHUOEBEF 220 T &R RIIE T — 7 b FE Lk o
720 ENRMBICBWTEIREVEETHAICOEDLL T, HEAEEDPRANZ ELRTFIE L
HHIEDELNE ol IR E expression profile DFFIT L D IFEXT7F F &L T
[ & LT V> 7zuroguanylin S AL FRABE I RS 5 H 27O, insiwnN1 7T ¥4 L -2 3
EC X D RERR L72[4106]0 RE(E FREW BRI E T ICFE LT A L TERICE
I7 ANaClB L UKD HEE % FRAET L T B L v ) RERASIRIBE N T W A[7][8]1 [9]o L2» L
. Fea DIRET TIRE - BEICB I 2mRNATBHEIINaCIE I L o> TEILL %2
W(Fi.5)o ¥ 723 HEODBKIZE W TEE TOmRNA FEREAH A BT 5 25 2
BOTEEREIIRILERO 2V FACIKEEIZB WV TIAERIINACL, KO RN % 78 i
BT o T B EEZ b, FRIZB WV THEIR L TV Auroguanylin® AP #9 72 HERE D 7]
FENLGTEDIRF VP LETD 5 [4]e FEBEFIIBEMOBERICIIERZ RO, HAER
#9 2 AR THEIEAHIHEIRT 5 (Fig. 6)o < 7 ABMI AR b BHGBIZIC H 0 IR EKAE
BRATHHENPMOEN TV b, KEBLTIEEIIEEBRE T3 % GEMRMERGED K
FAZFAE L CHREAPER T 2 b D EF BN,

< 7 ARG A& expression profileZ {ER L. FEMLTIXEDL Y X&ER L LTHE
& Mismall heat shock@&H T H A Z L AL D & 72 o 7zaB-crystallin DFEIMH R/ b H T &
BRENT s KEEFAEAT S & invitoD LB W TERBEI L CHNIREEE
DI I EDMESNTVS [10] [11], HEESERXBRATHEREEREICLLEN
T35 D oB-crystallin2S [FERALIZ B 1T B AIERERFFICBIS L C WA TREIE R RIZS 5, &
oo LY RBEANERT S LICL ) LY AR BT HAESMONTHEY [12]
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KR EFORBEENSC & SEMENED 5 AR IMEE b 725 LTV 2
TEAE 55

5. SR DFRA

BXfji% |2 3313 B expression profile DIEEE - fRATIC & 1 MBREEF 2 LB IRIVEER ICFEH T
bEEFEDPFE SN, 4. BB 70— v EICDIZ 2 KB OBLEFEE € IR %
L. 4F TSN TV VIEET OB MM B 5 1A% NaCIFRlE - FRRE Fls
WCHLPIZL TV ZEPREE SN,
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BBBE NG

C1 4 8 243D7D
D)

C 1 4 8 243D7D

Fig.5. Effect of dehydration and intraperitoneal NaCl loading
on GS4068 (mouse uroguanylin) mRNA in the kidney and intestine.

All mRNAs isolated from kidney (A and C) or intestine (B
and D) were fractionated and Northern analysis was performed.
Equal loading of mRNA samples were confirmed by the ethidium
bromide stainging of the gel (data not shown). Representative
data are shown. In panels A (kidney) and B (intestine), C
represents control (day 0); 1, 24-hr dehydration; 2, 48-hr
dehydration; 3, 72-hr dehydration. The mRNA levels in kidney
rose:uldehydratednuce51gn1f1cantlyafter72Iu:ofdehydratlon
after the normalization by the intensity of ethidium bromide
staining (n=4, 1.5 fold, dehydration group vs. control group,
p<.05), but not in the intestine. In panels C (kidney) and D
(intestine), C, 1, 4, 8 and 24 represent control (day 0), one
hr, four hr, elght hr, twenty-four hr after intraperitoneal
injection of 2M NaCl. Mice were administered NaCl
intraperitoneally everyday for seven days and sacrificed on day
3 (3D) and 7 (7D). The mRNA expression was not significantly
regulated by intraperitoneal NaCl loading in both tissues.:
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Analyses of renal NaCl handling using gene expression profiles of mouse renal tubules.

Enyu Imai and Masaru Takenaka
Department of Internal Medicine and Therapeutics
Graduate School of Medicine, Osaka University

Kousaku Okubo
Institute for Molecular and Cellular Biology, Osaka Universtiy

Summary

An expression profile is a list based on a single pass sequences of 1000 or 2000 cDNA clones,
demonstrating the genes expressed and the relative abundance of their transcripts in a given tissue.
We constructed an expression profiles of mouse renal proximal tubules (PT) and inner medullary
collecting ducts (IMCD) and compared the data with those of other cells and tissues.

Non-biased 3’ end cDNA libraries from about 18cm of mouse PT and 20 cm of IMCD isolated by
micro dissection method, were prepared. Single-pass sequence of randomly selected 1000 or 2000
cDNA clones was performed to collect the short sequences (about 250bp average) from poly (A),
called gene signatures (GS). Identical sequences were joined as a single GS, and its occurrence was
counted. The resulting list shows the expressed genes and their abundance.

First, by comparing the expression profile of PT with those obtained from other sources, several
genes were identified only in PT. Two of the non-homologous genes were analyzed by Northern
blotting and in situ hybridization, confirming that they were predominantly expressed in the kidney
namely proximal tubules. The sequence analyses revealed that GS4001 was a new member of
aspartic proteinases and GS 4059 was a novel gene. Another clone, GS4068, was cloned and
identified as mouse uroguanylin (UG). UG has been postulated to regulate the salt and water
secretion in the intestine as well as in the kidney. In sifu hybridization demonstrated that it was
located around the corticomedullary junction of the kidney. Seventy-two hours of dehydration
induced the UG mRNA expression in the kidney but not in the intestine. Acute NaCl loading,
however, did not induce its mRINA in the kidney as well as intestine. To examine its possible role(s)
in the mouse developing and neonatal kidney, we performed in sifu hybridization using whole body
of fetuses on 14, 16 and 18 days of gestation (E14, E16, E18 ) and postnatal kidney on 0, 1,7, 14 and
56 days after birth (PO, P1, P7, P14, P56), respectively. The hybridizatiori signals have been detected
in the intestine from E14 to E18, but not in the kidney from E14 up to P1. The signals, however,
were increased markedly in the kidney after P14, mainly in the corticomedullary region. It was
known that neonatal rodent had a tendency of negative Na balance because of the immature renal Na
handling, suggesting that it may play a role in the maturation of Na handling in the neonatal kidney.
The profile of IMCD showed that oB-crystallin was most abundant.

We constructed the expression profiles of renal PT and IMCD and showed that they were useful to
analyze renal functions from molecular point of view.
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